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(57) ABSTRACT 

An adjustable i^indle assembly with a spindle bousing, a 
grooved spindle shaft lotatably connected to the spindle 
housing, a pulley connected to one end of the grooved 
spindle shaft, a mow ball rotatably connected to a second 
end of the grooved spindle shaft, and a string carrier 
assembly connected in between the spindle housing and the 
mow ball. The string carrier assembly includes a pair of 
string guides and string holders for securing cutting string to 
the string carrier assembly without the use of tools. In 
addition, the string carrier assembly can be adjusted between 
the spindle housing and the mow ball without the use of 
tools. 

1 Claim, 10 Drawing Slieets 
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FIG. 1 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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ADJUSTABLE SPINDLE ASSEMBLY FOR A string guides and siring holders for securing cutting siring to 

GRASS TRIMMER *he string assembly without a separate tool. 

In one embodiment, the present invention includes a 
spindle bousing, a spindle shaft rotatably connected to the 

BACKGROUND OF THE INVENTION 5 spindle housing, a puUey connected to one end of the spindle 

The present invention relates gpneraUy to a spindle f^^• ? T^**^ '"^^^^i^.*^"^^^ 

assembly for a rotary grass trimmer ^P"^?^ ^^^J ^ "^a J^ 

«»^muiy iwi a iuuuj^«» ^, striiffi guides and s-shapcd strmg holdcfs conncclcd betwccn 

More particularly, this lovcnUon pcrtams to an adjustable ^^^^^^ housing and the mow baU. 

spindle assembly for a push-type rotary grass trimmer that lo - j u j- * *u ■ ji ^ui tu^ 

• y J, .1, LI /j * • Ji .u.r* In a second embodiment, the spmdle assembly or the 

mcludcs a mow ball rotatably connected to a ^mdk shaft * *»^iiv. , . . . ^ . 

*nd allows the altochment of cutti.^ strings or filameDts P'^f "Tt^T, kT " ?h "^T 

without the use of tools. spmdle shaft rotatably connected to the spmdle houai«, a 

pulley connected to one end of the grooved spmdle shart, a 

Although spindle asscmbUes for rotary grass trunmcrs arc rotatably connected to the opposite end of the 

known in the art, the current versions have several problems. 15 grooved ^indle shaft, and a string carrier assembly adjust- 

For example. U5. Pat. No. 5313.770, issued to Smothers on connected to tte grooved spindle shaft between the 

May 24. 1994 and entitled "Jam-Proof Rotary Weed Cutter." ^^^^^^ housing and the mow bail The grooved spindle shaft 

discloses a push-type grass trimmer havmg a spool rigidly includes a series of locking grooves and the string carrier 

connected to a dnve shaft. The shaft and spool are dnvcn at assembly includes a locking slide and a spring, which can be 

a high rate of speed by a motor and, when the trimmer is 20 ^^^^^ ^ conjunction with the locking grooves to secure the 

used, the spool comes into conUct with the ground a ^^^^ assembly at various positions between the 

significant amount of time. As a result, the spool rute against .^^jj^ t^^^- j^^j ^^^^^^ ^ separate 

the ground, wears down, and must be replaced. This result ^ ^ ^^^^ assembly includes a siring carrier 

is undesirable because replacing the spool costs tune and ^^^^ includes a pair of string guides and s-shaped string 

money. As a rcsuU, there is a need for a ^mdle assembly that 25 holders that may be used to secure cutting string to the string 

reduces the amount of wear on the spool when the spool is ^^^^ without using a separate tool, 

^ In a third embodiment, the spindle assembly of the present 
Current spindle assembles also require the use of tools to invention includes a spindle housing, a keyed spindle ^aft 
secure the cutting string or filament to the spool and to adjust rotatably connected to the spindle housing, a puUey con- 
the cutting height of the string. U.S. Pat. No. 5,862,655, 30 ^ ^ ^ spindle s£ft, a mow ball 
issued to Altamirano et al. on Jan. 26, 1999 and cntiUed rotatably connected to the opposite end of the keyed spindle 
"Adjustable Mowing and Trimming y^paratus," discloses a s^aft, an exteriorly threaded height adjustment tube con- 
push-type grass trimmer that includes an adjustable trimmer jj^j^^gj lo ijaii^ and a string cutting assembly 
head that is connected to a spindle head using a threaded adjustably connected to the height adjustment tube between 
fastener, i.e., a bolt and nut In addition, the cutting string is gpindle housing and the mow baU using a locking plate, 
also connected to the trimmer head using a bolt and nut. U.S. ^^^^ cutting assembly includes a threaded opening for 
Pat. No. 6,052,974, issued to Harb on Apr. 25, 2000 and receiving the threaded portion of the height adjustment mbe 
entitled "Adjustable Height Head For String Trimmer," also adjusted by releasing the locking plate, rotating 
discloses a string trimmer that uses bolts to secure the the string cutting assembly with reject to the height adjust- 
cutting string to the trimmer head and to secure the adjust- « clockwise or counterclockwise, and engaging the 
able trimmer head in place. locking plate. The string cutting assembly includes a pair of 
Since bolts are used to secure the trimmer head and v-shapcd string holders for securing cutting string to the 
cutting string, a separate tool, such as a wrench, must be strict cutting assembly without using a separate tool, 
used to loosen or tighten the bolts in order to adjust the 

cutting height or to replace the cutting string. The require- BRIEF DESCRIPTION OF THE DRAWINGS 

ment for a separate tool is undesirable because, in some pjQ 1 is an isometric view of a first embodiment of the 

cases, the required tool may not be readily available. present invention. 

Furthermore, the use of a bolt and nut to secure the trimmer nc, 2 is a sectional view of the first embodiment of the 

head and cutting ^ring mcreascs the amount of time it takes present invention 

to replace the cutting string or adjust the height of the ° *^ _ . . " ^ . . ... , . . 

L J r_ ^ . J v_ • Ji i_i FIG. 3 IS an isometnc view of the strine earner plate 01 

trimmer head. Thus, there is a need for a ^mdle assembly * * » w*'"*'^"**' ^ ^ b v 

that includes a means for adjusting the cutting height of the emtxwunent. , ' , 

trimmer head and attaching the string to the trimmer head FIG.4isanisometnc view of a second embodiment of the 

that does not require the use of a separate tool. present invention. 

What is needed, then, is a spindle assembly that reduces " FIG. 5 is a sectional view of the second embodiment of 

the amount of wear on the spool and eliminates the need for V^^ni mvcntion. 

a separate tool to adjust the cutting height and to replace the FIG. 6 is an isometric view of the adjustable string earner 

cutting string. assembly of the second embodiment. 

FIG. 7 is an isometric view of a third embodiment of the 

SUMMARY OF THE INVENTION ^ present invention. 

The present invention satisfies the above described need FIG. 8 is a sectional view of the third embodiment of the 

by providing a spindle assembly that includes a spool, or present mvention. 

alternatively, a mow ball, that is rotaubly connected to a FIG. 9 is an isometric view of the string cutting assembly 

spindle shaft, a string assembly that is adjustably connected 65 of the third embodiment. 

to the spindle shaft between a spindle housing and the mow FIG. 10 is an isometric view of the locking plate of the 

ball, and wl^rcin the string assembly includes a pair of third embodiment. 
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DETAILED DESCRIPTION The adjustable string carrier assembly 52 includes a 

. ETi-o 1 J £ I- e L mounting assembly 58 comiccted to the string carrier plate 

Rcfcrrmg to FIGS. 1 and 2. a first cmbodmicnl of the 32 used in the first embodiment. The mounting assembly 58 

present invention includes a spindle housing 10 having a (piG. 6) is adjustably connected to the grooved ^indle shaft 
circular opening 12 defined therein. The spindle housing 10 ^ 50 between the mow ball 24 and the spindle housing 10 

is designed to be connected to conventional wheeled lawn using the locking grooves 54, a locking slide 60, and a 1.5 

trimmers (not shown) and may be varied to facilitate con- inch compression spring 62. The 1.5-inch compression 

nectioo to different types of wheeled lawn trimmeis. spring 62 is positioned in the mounting assembly 58 so that 

A spindle shaft 14 is rotatably coupled to the spindle one end presses against an inner portion 64 of the mounting 
housing 10 using the opening 12 and a pair of bearings 16. 10 assembly 58 and the other end presses against the tocking 

The bearings 16 arc held in place using a bearing set sHde 60, thereby biasmg the locking slide 60 into one of the 

collar/grip ring 18. A puUey 20 is connected to one end of locking grooves 54. By pressing against the opposite end of 

the spindle shaft 14 using a lock washer and a puUey nut (not ^^^f extends outward firom the 

sho4), and is separated from the spindle housing lOusing oi^osiiesideof theoacmnUnga^^^ 

A\ -%% 6 s jij^g openmg 59 (FIGS. 4 and 6), the 1.5-mcb compression 
a pmicy spacer is ^^^^ ^2 is compressed and the locking slide 60 is disen- 

A mow ball 24 is rotatably connected to the opposite end gaged from the locking grooves 54. As a resuh, the mounting 

of the spindle shaft 14 using a bearing 26 (which is identical assembly 58 may be adjusted upward toward the spindle 

to the pair of bearings 16 referenced previously), a retaining housing 10 or downward toward the mow ball 24. 

ring 28, and a bearing cover 30. The retaining ring 28 holds Referring to RGS. 7-10, a third embodiment of the 
the bearing 26 in place and the bearing cover 30 prevents 20 present invention is shown. This embodiment includes a 

dirt, grass, and other abrasive substances from contacting the spindle housing 10 having an opening 12 and a mow ball 24 

bearing. as shown in the first and second embodiments. A keyed 

A string carrier plate 32 is connected to the spindle shaft spindle shaft 66 (HO. 8) is roUtably connected to the 

14 in between the spindle housing 10 and the mow ball 24. spmdle housing 10 using the opening 12 and a pair of 
In addition, the string carrier plate 32 is separated from the 25 hearings 16. As was the case with the first and second 

mow ball 22 using a string carrier spacer 34. cmbodmients the bearing^ 16 are held m place usmg a 

_ - . _z, ^ . . . , . , J beanng set ooUar/gnp nng 18. In a smiilar manner, a pulley 

Refernng to HG. 3, the strmg earner plate 32 mcludes a 20 is connected to one end of the keyed spindle shaft 66 

pair of string guides 36 for guiding cutting string 38 onto the a tock washer and a puUey nut (not diown), and is 

string earner plate 32 and a pair of s-shaped string holders separated from the spindle bousing 10 using a puUey spacer 

40 for securing the cutting string 38 to the string carrier plate 22. 

32. The string guides 36 include openings 42, which are jhis embodiment also inchides a height adjustment tube 
designed to act as guides for the cutting string 38. The ^g 9) connected to the mow ball 24, and 
s-shaped string holders 40 are designed to hold the cutting includes a keyed inner portion 70 and an exterior threaded 
suing 38 securely in place and inchide a raised Up portion 44 ^^^^ 72. The keyed inner portion 70 matches the keyed 
and a clamping portion 46. The raised lip portion 44 is spindle shafi 66 and allows the keyed spindle shaft 66 to be 
biased against the underside 48 of the string carrier plate 32 inserted into the height adjustment tube 68. Furthcniiorc, 
and is designed to be temporarily raised to aUow cutting ^cyed spindle shaft 66 and the keyed inner 
string 38 to pass between the raised Up portion 44 and the portion 70 arc mated together when the keyed spindle shaft 
underside 48 of the string canier plate 32. « 66 is inserted into the height adjustment tube 68. the keyed 
To secure the cutting string 38 on the string carrier plate spindle shaft 66 and the height adjustment tube 68 rotate 
32, one simply folds one piece of cutting string 38 in half, together when the keyed spindle shaft 66 is rotated. The 
forming a k>op at one end. This loop is then passed through exterior threaded portion 72 includes flat locking portions 74 
one of the string guide openings 42 and bwered down on opposite sides and along the length of the height adjust- 
around the raised Lip portion 44 of the string holder 40. ment tube 68. 

Finally, the cutting string 38 is pulled against the raised lip xhe third embodiment further includes a string cutting 

portion 44 of the string holder 40 until the loop of the cutting assembly 76 that includes a string mount 78 and a cutting 

string 38 slides underneath the raised lip portion 44 into the disk 80. The suing mount 78 includes a threaded opening 82, 

clamping portion 46. Because the raised lip portion 44 is a pair of triangular-shaped string holders 84 (FIG. 7), and a 

biased against the underside 48 of the string carrier plate 32, locking plate opening 86 (FIG. 9). The threaded opraing 82 

the cutting string 38 is effectively damped between the js threaded onto the height adjustment tube 68 and the string 

clamping portion 46 and the underside 48 of the string mount 78 can be moved upward and downward by rotating 

carrier plate 32. the threaded opening 82 with respect to the height adjust- 

Referring to FIGS. 4-6, a second embodiment of the ment tube 68. A pair of locking plate guides 69 (FIG. 9) are 
present invention is shown that is identical to the first 55 positioned 00 both sides of the locking plate opening 86 

embodiment except for the ^indle shaft 14 and the string inside the string mount 78 and are used to guide the locking 

carrier plate 32. More specifically, the second embodiment plate 98 when it is moved back and forth within the bcking 

replaces the spindle shaft 14 with a grooved ^indle shaft SO plate op^iing 86. 

and the string carrier plate 32 with an adjusuble string The triangular-shaped string holders 84 (FIG. 7) include 
carrier assembly 52. 50 a string holding groove 88 (FIG. 9) connected between two 

The grooved spindle shaft 50 (FIG. 5) is rotatably coupled strii^ openings 90 and located on an upper portion of the 

to the spindle housing 10 using a pair of bearings 16 and the triangular-shaped string holders 84. The triangular-shaped 

opening 12. Once again, the bearings 16 are contained in the string holders 84 also include a pair of v-shaped string 

opening 12 using a bearing set collar/grip ring 18. The holding portions 92 located on a lower portion of the 
grooved ^indle shaft 50 includes a series of rectangular- 65 triangular-shaped string holders 84. 

shaped locking grooves 54 along the lower portion 56 of the The cutting disk 80 is connected to the string mount 78 

grooved spindle ^afi 50 below the spindle housing 10. and includes a pair of tabs 94 (FIG. 9) that arc aligned with 
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the triangular-shaped string holders 84. In addition, the tabs 
94 include a pair of oval openings 96 that are aligned with 
the V-shaped string holding portions 92. In use, the cutting 
string 38 is passed through the string openings 90 into the 
string holding groove 88, and each end of the cutting string 5 
38 is passed through the oval openings 96 and secured into 
the V-shaped holding portions 92. 

The string cutting assembly 76 is secured in place along 
the height adjustosent tube 68 using a locking plate 98 (FIG. 
10) and the flat locking portions 74 of the heig^it adjustment ^0 
tube 68. The locking plate 98 includes a circular opening 100 
for receiving the exterior threaded portion 72 of the height 
adjustment tube 68 and a rectangular-shaped opening 102 
for receiving the flat locking portions 70 of the height 
adjustment tube 68. In addition, rectangular-shaped opening 
102 is flanked by a pair of lockii^ Ubs 104 (FIG. 9) 
designed to be pressed against the flat locking portions 74 of 
the height adjustment tube 68 in order to lock the string 
cutting assembly 76 in place with respect to the height 
adjustment tube 68. Finally, the locking plate 98 also 20 
includes a pair of guide tabs 101 (FIG. 9) and a pair of 
locking flaps 106 (HGS. 9 and 10). The guide tabs 101 are 
used with the locking plate guides 69 to guide the locking 
plate 98 when it is moved back and forth within the locking 
plate opening 86. The locking flaps 106 are positioned in a ^ 
pair of rectangular openings 108 (FIG. 9) in the string mount 
78 in order to restrict the movement of the locking plate 98 
into and out of the locking plate opening 86. 

To adjust the height of the string cutting assembly 76, the 
locking plate 98 is moved until the circular opening 100 is ^ 
aligned with the exterior threaded portion 72. In this 
arrangement, the string mount 78 is unlocked and can be 
rotated with respect to the height adjustment tube 68, 
causing the string cutting assembly 76 to move up or down 
along the height adjustment mbe 68. Once the string mount 
78 is moved to a desired location, the loddng plate 98 is 
moved until the rectangular-shaped opening 102 is aligned 
with the fiat locking portions 74 of the height adjustment 
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tube 68. As a result, the string mount 78 is bcked and cannot 
be rotated with respect to the height adjustment tube 68. 

Finally, in all three of the embodiments discussed above, 
a replaceable wear point 110 (FIGS. 7 and 8) may be 
connected to a lower portion of the mow ball 24 to further 
reduce wear on the mow ball 24. As such, the wear point 110 
may be made of plastic or some other suitable type of 
material and is designed to snap into the mow ball 24. 

Thus, although there have been described particular 
embodiments of the present invention of a new and useful 
"AdjusUble Spindle Assembly For A Grass Trimmer," it is 
not intended that such references be construed as limitations 
upon the scope of this invention except as set forth in the 
following claims. 

The invention claimed is: 

1. An adjustable spindle assembly, comprising: 

a spindle housing; 

a grooved spindle shaft with a plurality of locking 

grooves, rotatably coupled to the spindle housing; 
a pulley connected to one end of the grooved spindle 

shaft; 

a mow ball rotatably connected to a second end of the 
grooved spindle shaft; 

an adjustable string carrier assembly adjustably connected 
to the grooved spindle shaft intermediate the spindle 
housing and the mow ball, the adjustable string carrier 
assembly comprising a mounting assembly and a string 
carrier plate; 

the mounting assembly further comprising a locking slide 
positioned adjacent to the grooved ^indle shaft and a 
spring adapted to bias the locking slide into one of the 
locking grooves thereby fixing the mounting assembly 
in place with respect to the grooved ^indle shaft; and 

the string carrier plate further comprising a string guide 
and a S-shaped string holder, the S-shaped string holder 
comprising a raised lip portion and a clamping portion. 

« * * * * 
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